In this issue of Blood, Elaïb et al evaluate the role of sarco-endoplasmic reticulum calcium (Ca 21 ) adenosine triphosphatase (ATPase) 3 (SERCA3) in platelet function, and discover an unexpectedly strong link between SERCA3 activity and dense granule secretion.
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S
ERCAs are a family of calcium pumps. These P-type ATPases transport calcium into intracellular storage compartments in an energy-dependent process that requires cleavage of adenosine triphosphate (ATP) to adenosine 59-diphosphate (ADP). The SERCA family is encoded by 3 genes, ATP2A1, ATP2A2, and ATP2A3, which produce multiple isoforms including SERCA1a/b, SERCA2a-c, and SERCA3a-f. 2 Their domain structure includes the transmembrane domains, the phosphorylation domain, the nucleotide-binding domain, and the actuator domain. These domains are organized into a head (encompassing the phosphorylation, nucleotide-binding, and actuator domains) that resides in the cytoplasm, a stalk, and a transmembrane component (see figure) .
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SERCA3 is perhaps the most enigmatic member of the family, distinguished on the basis of its wide tissue distribution and on being a nonmuscle calcium pump. It has a surprisingly low calcium affinity. For example, the affinity of SERCA2b for calcium is K 1/2 ;0.27 mM, whereas that of SERCA3 is K 1/2 ;1.1 mM. figure) did not elicit the same impairment of secretion. These observations suggested that the deficiency of ADP release was responsible for the defects in aggregation, adhesion, and a-granule secretion. But why was ADP release impaired? The authors showed that dense granules were generally similar in morphology and serotonin content. Thus, SERCA3 deficiency does not appear to result in a dense granule storage defect. The authors also did not find colocalization of SERCA3 with dense granules. The fact that a-granule release was normal following supplementation with ADP ruled out a generalized secretory defect. Because SERCA3 serves a critical role in calcium metabolism, the authors evaluated the role of SERCA3-dependent calcium storage in platelet dense granule release.
They found that SERCA3 
